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(54) PRETREATING COLUMN AND METHOD FOR ANALYZING DIOXINS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an effective 
method of speedily, simple, and inexpensively pretreating 

an analysis sample for the analysis of dioxins while ♦ aoTL^^LxiiAM 

maintaining a high recovery rate with satisfactory i r m4 f 

reproducibility, and to provide a pretreating column for * ^« 

analyzing dioxins for implementing the method. Bra"^' — ^ WB 

SOLUTION: A diatomaceous earth column 10 having a JjST *^ jT 
silica gel layer 14, a sulfuric diatomaceous earth layer '^Tf, '^"^ 
1 6, and a polarity carrier layer 1 8 is connected to an 
active carbon column 20. By making a sample to be ^HlLlirtSi^" 
analyzed and a solvent flow down through the ^JL f 

diatomaceous earth column 10 and making impurities 
adsorbed in the diatomaceous earth column 10, the 
dioxins are eluted into the active carbon column 20. The 




active carbon column 20 is inverted to make the solvent ^kA^ 



flow down to elute the dioxins. 
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1 

±;i©±«E<ijK:iBK3n/cj^';/7y^i'a?:St?, isjj^a 
s^>*ffflfrftis*7A. 

Ci«*S 5 ] 3 6 (c. MI2^a[±* V A©TSEffll«: . 
a®8l±«^A{c|fi«a«Eftffi14|IISX;5A4^triil3j?^ 

S*5'A. 

11**^6] mriar5eiS*7A«. sJ<T1»--YX*l2nni 

*«j©5i'P4<r*jiswtc$i-r. *riJ--^;^2~5on 

ro©y V;J<T^:0.aniL/oliLh^t?r£t±i^*-5 A-C*-5i** 
m 5 CClBtK© 5^ i^>!IS^3-*f fflMSaa* 7 A. 
[fi»*J17] ]^±36J3fE«3n-Cl>4^±*9A 
£, ^^SI±*7AK:|ti«Dl«Bftfii14|^*-7Ai. *»S 

^3 -a-. 

i^±*9A«:^E«3n-cc»5a9l±K:. il9fct©JSSIJ 

tes*7A©i9«:/j^. 

±3(77A«:$tfy-Y:t+'> Wffltiriaa:<7 AfC3» 

^t?^;^^. ^±(cfiiet^€^3if-Cft'&SSe^»± 
SOnm©> v;i<r *o.iiniyqW±^t?rStt^(c«Byc*A 
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[000 1 ] 

s. 

[0002] 

[fie3fe©6?ji5] ^(c«4©^c^ 

■ffc^®ltL-C. spy i'DDS^-<:>VH3-i?:i-=^=i^> (PCD 
0) . Tj^V i^xJai^-^ly-Jy ^ly (PCDF) 
-PCBft 5. 

[0 00 3] S3i^Ha*«:^*n<b^'f:i-+'»S© 
20 *Tit (GC/MS) ■CtfJDn-Cl^-S. C©K> iBi^HSl*^ 

5S®i3iJ:^ia*J«:#eEi/-ctr^i?cfe. ^ii?>^*fs»4*l5M 
SL-C. ?«E«t«)©dWS4(S«3li4'^<«?ftH®*?f^ 

^-<:i-+->>S©ftSM<!:*BlitX^4.i:^tL. 

[0 00 4] iBi*#Ha*K:^S*l€>^<'-(':t + 

i^>a©^#T:&^il/-C». SSKAaa<!:ffii4^*7A«r 
30 jfl^^to-efc ^gf^;^l^I©5^^:^-=^^^^>3asiyf3:?'^:^ 

-PCB©SJ^ffi (JIS K03U) J (1999^) *S*>.S. 
[000 5] (K0311:1999) tC*sW-5^g^*TSm 

mm. m.iRm^<mmc:ticmmL. cn?.©affifg!* 

^■^ A d' u -7 h 7aif^x«3JBi^ y h 

40 Jl'5:^-*-5Ai»iavhi/^7»fP4m>. SetCif^tC 
jCorBjijK(* u V h :7 fiif^ft i'cct ->r 

raj^-rs. c©i:^{c->y*y;i/i?n^h^'7 7RcJf 
r^^5:^*^Ad'Dv^y77©2 m^Wfioi^mtti 



C3) 
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202-203 (1999) ) ASS^StirOS. 

[0007] «it=re,o:^«. ^Kfi^jB^sf-ctSfflsn lo 

5j<>:^;^ A fcarboxen 1000 Reversing Tube (Si 
<|na-^ldrichi?)J (fe^T. r*-3K>*5AJ iHS-T) 

yta. •9->7';U4fH^L. •^^•9->50inL?rijS523~4niL/ni 

1) . '>:cc. ^^jai";*y;i/*5A4ii-Lr, ^gJi'Jtf 20 

iPUKl jtH ly/n-^'^-^-^ = 20/80*Saji3~4inL/nii 
{CIROOW. hJl'i>80~10CmLJ&SS£jil~2inL/min-CS£ 

[0008] ^miciii-ri>vm!m<onm 30 

[ 0 0 p 9 ] a^-r5i-+->>!S^«fOBuMaK:ffll,> 

^^^7iaB^:fi^/cO (Hypercarb: Thenno Hypers 
11-Keystonett»fieffl^) . TOXJKiBBIftOfc hiUx>«i SO 
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OGmlitELy^O (Envlcaii) c: Slgma^ldrichStfiM 

^) . 50?«8?rfS©iWX^"CSfi8l/fc'3 (CarboxenlOOO: S 
i(»na-Aldrid®fieffl^) ili-oit^ti&gtffiWJS^HtoSSJi 

[0 0 10] i«'-r:i-+~»3S^5-*T©t!rJ!iffi<tL 
[0 0 1 1 ] 

[0012] */c. ^^Mommit. 

[0013] 

wtxmm Lxtji ^mmm^±m'?:^tsm^±ij 7 Ate. 

ax. y-/*+-»sdw«^*f5m*^ei^*-c#^c 
m.xwm Lxtji i>f&mmi±m «:^*-r -s^aLt* 7 a 

^wfei[^^«f«^©B5fiii3ffi^&*iffi«3 ns. 
[0014] *^Tffli,>*^±*5Att. mmvm 
mLxtj:i>immii±mi^ts:^^Axi>i> m2) . 

C©^±*5A». iJ^A%mmtLXlG!RStlX\.^ 
«a8l±**^A{c^ttl,. agR±©±*»6.WEK*^A 

e«©8saisgi±«ccfflii^c<»:*i-ctssgE±«. 

*560inesrtim^-C90%feU:> 100mestffia*r95%tLh 
Jia5±©*5A^©5£«SgS«. 0.3(j/inLMSr 

[0015] miaiic^sii:z>vmit, jis kssskc 



s 

if^^pa (»* L < «i5»fia) sita-r J; 

<fc ^ ^cjIJjn®»f^«. y-i^'^iy >a^«fSI4B5«Ul«r 

©S®?c«SiS*!fiF5£-r < aarSIIKiif o fete 

'-90@fl}%©«SK«r«^3-t*r&S«6MaSi±®=&^tf 
C iWS L/ < . «F{C*^ AffiNfSJ6©*5)80@!a%©«t 

iKjO.7-l.8mL. !|t{Ci|i«J1.42inU&J»*L/l>. 

[0016] *^?«-cfflc^«,^gi±*^A«. sse 

tTK. *7Ai'DV hy77ffii^';/7y^l' (63~212<i 
in) tfc\tmm (I0mass%) iy^jijVA' (*9 

Ai'PV hy^7ffli'>;:<7y;H00(jtC*fOT'3IS IC8550 

<^mnti,mmr!vmhfdmmm&m (4ooq/i) 28nii 
(c. cti6©->';*yjw<:mr. »si*i»»^h y^A 
[0017] 2^';*y.»i'S«:5eK^gi±®©±«ffliK:E 
asi±*7AK:»AS-«i-cffrMll*tf ^ccBSL-c. y-^ 
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6 

sis-eitrtc. y-f3r+t/>si$wa^«TSS»«©3«a«!gj 

+ >S$W«^*f ISmiTMJtc* S«SK^±M i 

©±«EWj«:SBi9:-r yju©^tt*« . si®!aai± 
®{cjia-r s 5^ *+-»s^wa^«TKi4©j»5«i«jft 

20 C©SS/j:i5H*!RFS-r-&-<<«3E-r5SI 
«%?fofcte*. *lfeW-Cfflt»S^I±*9A{C*JC> 

r . «s»saE±®©±ss:ffltj«:s5S:-r yiu/i©^ 
ata». 86e«9i±®cc3*L/-c*^3o-8(a:fi%*w*L 

<. «f«:|Sj35~7(ffi«%*l»*H,>, *^A^^M10 

(nL©^±*7AK:i»^7q©^±*3t«0/c^{CSA 
iKJ4gr*4Ci*s»*0<. !^«:*5j2c|*sjf*L.t,»Ci?: 

[0 0 1 8 ] */c. ±^©<t^{C. l5fEM^ai±@©±iJfe 

fflj{ci/y*y;ni4Ei9rr-5ci«:j:D. sseisathB 
30 {c«^i.fc^wm«<4*««si(cj:»3«m3-i*sis©«Eji 

t>/h3*?L©:^(cj:»)^fi«:«^3ns. (./*>U. ^ffi 
l^©««©«il***l»i. /hsia:?L©#i*-csmjs«*J 

±Jl©±«EffiiJ«Ci'>JX;y;U««:Et9:T«.C<!:{CJ:0. ^ 

40 ±'N©i6Masai**Jii)!n»-s<t. ^±«:>r^5«a»3 
^{cteo:©ig«!©sfeKA«*^ o . J: *3 g^«©^*ssasn 

<k©«<!*SS*3i5fiTL. y'r:*-=<^i^:^S©lHR^dH5T 

«. y-^*=^^t'>ffi©0iR^©(ST?:l»±-r2.C<t-Cfc 
«i£©*(iaiil,»^ffi/cW*i5^ntf, i^#TfP 
50 ai^J^Jt-iy h»f¥{cJ:*)ifij*©SiHiiP4tf^Ci*>t?* 
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[0 0 19] 2|s:«W©3^-f3^:^'S/>S:^«TfflBir 

^mWm : «[K^±B<!: L/Tl : S-'S : 7©ffiH*iJ!?« 

C 0 0 2 0 ) *^©^±*^ A». m«. *7 A 20 

«}tSS*JlOinl©:<77A{C7q©SaL±4^ttL, ^± 
©±«c«SK^aALl5»gaj&SL/t:^±{C5SK^r« 

*7Aj£sp©at±in*eiet4Ji(*)i©±§R 

^•r4«t>*){c. fUJE©^±^Sr;!>*9A 

lii3o€ : CE-IOIO (lOmL^fSS) : CE-1005 (SmL 
fi^^*) . l>m*>Vanaritti!JJS) 4Wffl-r6Ct*> 

c©J:5&HjJE©^fcl:^i^**7A*m» 30 

[0 0 2 1] *^?g©^±*^A». ^mii^-^^ 

[ 0 0 2 2 ] *^©3^-f :i-+S^>S»#rfflirAft 40 

a*7A«. $6cc. ]sgi±*7A©TSSiiJfc. c©s 

Sfch*7ACCltt«plfi8Aj:tgi4^*^A. 

h y -^i^^^AJg^fStti^T&^AJ&^tfCi*!*? 

[002 3] f£ttl5». :*-+-»S>i:<tr©¥«?t« 

©•r. a^-r*+i'>Si*©fi!j©w«Mb^i*^-r 
sc<t**r#5, t36»L. r£tti?©y-r:t+s^>a»^ 
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14K%3E«L-CAj:5?Si±K^7A-C*SC L. 

^Stt|i^©®#©«<!;^t'»5 4'CiJi<T©— •o©i^^ 
7t hB©ra-Ciec ?S14l?^iB®K5R«^(* (ox 
vqen ojinplex) <b^;l e,nri>S 

( Tsuzuki, M. 1990. Adsorption Engineering, Elsev 
ier. ISBN 0-444-98802-5J #M) . -3$ >) . tSttSS* 

m.^m<omnm-^ (oxygen complex) ©SttCCjcO. 

xi ^^-^ :t +-»a©^i^-< x<b*Jias t -COS i . 
•rscfc^. si'dsKmi. ^-f*+s^>s**n-3©i^ 
7 7 T f- Micmt. ti itcib^mmtii^^ < o > 

5i'0!j<T». it«i«jfi±rSt4l^©»ffl?L©S*>ll(cag 

NTt«R«f 45f P5j<T©|g»*Pi5i^L. 

^'-<*+S^>S©@iR*4lSl±3-e«,Ci*s-C*5 

Ci^feimLfco ^'r:t + i'>^©^>^-9--{X© 

a^s~»+^g©:*:^s^rW■r•^.^v5i<r■c«. 5^77 r 
i,>sc<t*!fc#sffittl^*^AiL,r«> T^-rv-^xifi 

2nn*?g|©5d'P«KT«:^MW{C$*-r. 3j<T1^-^X2~ 
SOnmOy Vsl^T*0.ljnL/g«±$tffiltil^*-7 A*»S 
l> < ^If -S C i*l-C* 4. !^Cce[^-S60/80y V ->^X 
«177~250Mm©r§ttg^. 1/ < {ii'^^ y h 

ffiSo.5g/niUK±. «®8l75ffl'/(Sa<t^c€)J: 
^K. ^*0-r^cSrSt4^*7A«:»Sb< wsct 

«f SsfajJ^TCKS^Sfl^U. r£14l^*^Art-C5<' 
-r =1- ^ V ;J<r tC3a!R8«J«:®«3 -a- S C i K J: 
»), 'X©Saxg{c*j(,»rr£tti^*7A*>6;^$-e-^ 
•r<i&S©-C. ^/^-Tct+i^^SCiajR^iWfev i'l'- 
:?'tt^t-i'4©SCi*J-C#-5. C©J:^&ffif4^ 
*-7A<tL/T«. W^li. TcarbaxenlOiej Tcarboxen 
1017J (Si<»na^1drich«jg«5£) ^j: i' rtjK©rStt^* 
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[0 0 2 4] 3|E|6?g©^^'f:*-+'»S^^WfflS(r*!i 

^A*-i-';^j;«Btf)ji^L-c. jiTS«s3-&. met 

©«EWP («»j©lg-Ctt. aa{±*^ASffi»SfcAP 

iL-CfPfflL//cP) *i6^Hi3#iC<b*iTt€.fc©-C 

«:eR«f«^ 3 n-C C » S ^ -C + >S W 3 -l* S C <!: 

i^>S©iiSitaiSS8i*s|alUtcifj:^>(or. ]1SI±357^a*> 
icttfi-cifi. 3 sec, yM-;^}g*-h»;,,i?<![)0 30 

[0 02 5] c©J:^«:, *«?«©3<'-Y:t+'»S»«f 
<I>^#Tf1fll«©3Rii»fiCcJ:6-r, «e>o*©fi>iii,>a'J3E 

4nrfiB{c-r4ct. (2>«i?aif^*4 2Hra*^6 2NFrai#^ 
^K:^i$isi{c)stsoiig-r « ^ c & . otttn -mi- mm w 

•3. i'P;^3>^r5^-5/a>©/g;|^1$*ljS^-r-5C 
i. ^©ifij.^*||-r.5. 

[0026] *^?gK:J:n«. :i-+i»S^ 

* 7 Afcai A3 1* s c i fr^tf ^ :t + f >a^wta[» 

«fs«4t!r«is:&ffiAi|i«3n4 (04) . «f«:. 

yji'ii. iisi±(ciiit%«s^3«-c&«fis«^kks. so 
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SS© 5 O ;J<r *J^®ft!j{C$* ■rmo;i<Tt^ X2~ son 
mo V5j<T«:0.aniL/c^Xh$t??gtt^{Cj«;>:»A3-lf 

[0027] *^©:^«. n 1 Ki^-TJis Komtc 

i>, 3IS K03n«:jaS3^lT(r>5T;^5:^*^Ai»a•5' 
±aE©*^?«© y + i^>S^«ffflH«A!iS* 7 A©rg 

ttll^vA'Cff 5,^*m>-C. JIS K031LK:a5e©d^-f 

:*-+S'>a»w©«fr«!iiffli{'piisi«K:ff ^ c i*i-c# 
[0028] 2|E^©iir*5a3^«%giwr -s-tefecc. s 
IS K03ii-c«. j^y ^y^u^^Ai'dv h e/v-^SM'fi 

a*»o-r<&s*-cc©ai<^=&ai»)igt-. ®'^+-y->Ji 

SlfJigL/ifc^L. S6K:^h y-^A-CIBi*^. ifttSfS. 
®*-9Ai7n-5'hi'5:7lf (rtSlOmm. S3 300mm) © 

y;i'3q«r-^+-y>^Wbr-*-fctt«L. i3=^7.mim. 
■<s>*i«:*>ir?g-<f-ca?a*^*. *^Ai'civhi/77'g 

3-ttfc^. •e©±K:S6K:^ hyfA^Jg-J*. •^+-y>-C 

estc^tSL-ri^sssK:^ h y ASri5fet,»?ii-r. 

y*yjl'{C-^+-9->?rSiET3-tt/cf*. S?Si*SfEK:^ h y 
>>A©±ffl*-CWv ®-CSIS8U/c^jg**-7AiC»3!P 

{c^fOAti. -^+i>->-c»|5ijjfei,>. 7Siii*S61l:^ h y -i; 
u. r^i'5:^*vAi'Dvhd^^7afiP©isi4ffl[it- 

[0 029] ^sj^y *yji'*^Ai'av h 

y^^ffiicr, JWT©*ii*iJs^3n-rt»So (D*^ 

2^9XX'7Y*f~,-7% (rtSlSinn. gSSOOnm) ©Jggi5{C 
535//^X't>-;l-*gS*, i'y*y;Uo.9q. *K{t*y 
•?A (2mass?6) i'y*y;l/3<i J^y^y^l/O.gg, SSK 
(44niassX) '>y*-yjM.5g. SSH {22massX) U^}i3f 
JUeq. i^y^yJUO.Sg, iSS^ <10mass») ly^yHfiX^^ 

»T3«/£:a. Wm^mk± V y -^AWiSS-CTtf 
4. (3>fflm«*»l!lL. iiffiL. ^^ir^-rSSRJiliitcJ:^ 
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U 

[0030] -'XiCJIS KD3VLK.miS.^tlXi.''i>r)l^ii- 

^3^7 Ai; u-7 h if'yvm'^iWlUfr^. <X>ij^Afa-v 
Vify-pm (rtSlOimu S 3 SOOnn) ©JSSPtCSII:*^^ 10 

•:>-^w±sp*-C'v+-9->«:^-r, r-'^5:^log*^+•!^ 

Tlf/cS. ^>:i'oa^^»> (2vol%) *^t?'^+-t^>^ 
©1121®^ Crisis $6«:^5ftSS{cj:orSjlSg 

[003 1 ] coj: ^{C3is K03ia«:fiissnrt,»-5|ir 30 

[0032] *%?a©HfrMS::^«. AT8iJ*i?>ffi 

ttai*«. «iJ3safch»Siyti";*y>>HB*Jc©}8sr 

^«3nT(,>6SS[±*7A (:^^A<5S^gSlOmL) i 
■C%i2f:f6?§©^^-/:t+5y>IS»Wffl«5r«ia*^A{C. 40 

». ia4«:^^J:^«:. agfct*^AiS14l^*^Ai 
irt-«:SSA0-Cn--^+-»^>(c<J;Sj5feit4tT-5/cg. ^± 

5. ^{C. ]^±*^A«:n-'^.+•!^>lOmL*aittll/. 3 

hiCn-^=^V-> ti^ uu jt ii>t<Dm^iS. (2 . 30 
raL*ijer. C^LT. l6^»rSW4«©ji;^«j*asfc±* 



i^2 00 3-34437 8 
12 

^mmnt^TLx. ffiftg5*5A*ie>spui3n.s. yi: 

{C. «tt«*^A*a8l±*5A3&>65S(«Ji1-Lr±T2» 

[00331 <t*j. 7t:fm<Dif^^di^iy:ymt:mm^m 

sm©Bir«iS:^;a«:*ji>-cffli,^s c i*i-c# 

'^^^IJ-^. r^^Zf^^. n-:ti'^>. n->' :^ >SOfn-^ 
i/^an>i?>. Sc;cne>©?g^!^?r5?SL < 
«!lf4c<t*J-CffS. */c. rSffi^*^A*>6©«gUi«: 

!^K:|5j40~55'C©iah;i/x>3!)i»SLi,^ 

Rafgifmss6^±©/c»{c. stt©iec»^is. m^it^ 

+-9->-i?i'Pa>«3»>ig^^ (2:1) =Sriji5T3-a:^. 
C<!:*i»*Ot>. •^+-9->iyi'Oia>4»>i©il^l:b 
^ti. ^*fSWtctSDr^«|-r5*5. *<)3: 1-1: 1©«S 
H*«W*L(,». ;XC>-C. ffitilS*5A-s(D«gfflB#{{:tt. 

*^A*>6©5'-<:t + i^>ffi©^mCC«. h-tUx^. 
(cso'CgS©® h^l'X>4SiaSt?Ri Orffltr^SC tdJW 

[0034] *j^Bj©Biri!ia*)S«: inti. y ^y^p 

Br3«£JM!^©-SIJ«:K$*UTTSKffliJ©iSEKSaE±Jl©M 

?5*iiig3i*-cc>s©-c> mmmimmiii\^±ri. 3 
amm^w^^^-c * *©-c. ^nmm^^i. 

S-ttSCiT^J-Cfri, sPT1>--<X*i2nn*SI©5 
i' n *SIMe^(CS* •rfi-:>;i<T-y- A X2~50nm©^ 
V'i<r4o.inL/flfeUi^tfiSf4M*^A?:;HC>-Cli*© 

t?jas*-7A-ctf '>ci*s-c*s©t?. i?*!iafpm*s#f 

[ 0 0 3 5 ] */c. 4:%?8{cj:ntf. ^©86S*$IJ® 



(8) 

13 

i&-r4«jiet*&xf— >3>i. s«gjitif<bstis«i© 

El* • iit?»i4«*4*> 6 -S 1 Ji/±©iijait i > s 
at(li£?B[igS3&^lim3n'& (ISIS) . :4i^S». 

}^3nri,»5i'-f:i-+i^>S«^WS-tt-5IS«:fflt,>sg lo 

[0 0 3 6] gttiij^i^x^Aiortj. lastcii^-rj:^ 
«iia ^iS«iaa*>e.tiSffli2o*-cjgjSI*j||?g-r-5£ 

3Eiigi3o*>?,srsi4gt* ^ Azoi-csii^aiiiir sm 

m-mcinmni-f e nr** o . iis«ii2ooii-g|5-rssi 

mmiAotw^^tixi.^:^, tis«i2ortgiJT«. snap's 

ffliao*>6taS«li2oAP*-c<D^^®i3o5iJi< x-f- 

;l/i-f-;U>rh> (peek) JJ-Ctb-oTfeJ:!,***. iljait 
i20HiP*>e.;UT-PTy::'"^i50*-C©Biaiei4(«3:sus 30 

o-eJjoiSsn;rcjgi®*i?^iyrL*t,>jf3;u<%t/>. sus 

6 i c i *tt? *Moms»i2o 

Ji-SI5t?cDBiI*ti40(Diaei5:S?*«:<i: D rSM^;<; 5 A20 
(Ozf^:^^ V if^icl,tAi*}mi)mt>i> C <!: 

11S4il20^eP(DSU^lfS$}»ilScnKDig^{C 

it. 1Ifitti20*70-C«:a:^^Si. SI®l^#HSt-C33l 

?S3ns«gj« (cc-ctthibi^jisjifu (✓(,>) <Dmm.it 

45-CgS{CJ6c5. 40 
[0037] C CDi ^ ettiMSf t^;^ ^ A ^fflC^T^Bt 

*ftnJ»-r S«^«c* O 4 3 * *g|J»<Dl^SB«: J: ■s^«t 
vS';-i'©ras4?i#4ac-rciJi<. ?g«M/cw*ijn 
iau-c, rS14i^:^7A«:fig^snrc>-2)y-^^+-»S 

i'-f jJ-+i'>Stt4'S!t^*5A*>6SS«3-&-5KK:pJ 
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««fSSft{c*fjSl^fc0.2p<jlUT©5£fiTI®fii=&S)iStr 
A«. «t4^*5AK:5l*l/r. 0flB«©8SSi*HfMSK 

s©e«)Siiai. ^«i!i&jis©e«isiiaj^i:<b-«r«fi!E-r 

i!raS»^©«e)0#?:llifiL. fP^^ra©3SIS«:SF#^ 
4. C©e«l2l}RS^;^f^A*ffll,>T. }Sttll/7 7 

A?rfigfflB>rccJJO!^b/c^ (h>Ux>) -ci5fe?t>-r-sc<t 
icio-C. S14^*^A©>'^••;»^'i/^•i;>F>'-^X*jgE 

i!>3-e4ctfer*s. iS3. c©e«i3^e^>^7"A*dr 

•/:t+t'>ffl»«Tffl|!r«ia©SX^CC*Sl»rfflt».2. C <!: 

it. Jicxigtt©Sig{c*j(,^r. ^±;<7^A'v.^A-r 

i^gMuoaffiso^jiiA** eKiwccsiiai-r 4 ct^x^ 

4, S6K:C©a«l2l«ixX7^A». 
[0038] 

Kj£$n4ib©-c»jsc>. 

(00391 H2«. *SM©y'f*+i'>ffi»#fffll(r 

*!iS*7A (feiT, rB?r^aa;t77Aj iBST) ©«fi3E4 
©BSft'JfC^riKBH-cabS, USttS^^Aiia:. SSSE^ 

mLxi3:immm±m'S:^tsmm±ij^j^-iot. mm 

±t> ^ Aio©TMJ«cK« nffilKSM 3 nr t, > SrSttl^ 

/7^A20<i:. *gtf. ^±;<;5A10{*. rafiLtffilOa 

<t . 7 A2o<c^^mBJfig^cs«lffl©«E^*ajiPl2 
*«-r*TiS8SiJiobi. 4«-r4n(8ftt*^A-c*s. 
^i±*7Aio{c». ±SKfflij-rft*D^pgfiSc±^ioafflij*^ 
6. t^y*y^nai4. «5»^±)ai6Ry:ffittig(ii:jii8 

[0040] :ie^^<om9mt}=7 i.oyvmfsm^mn'i- 

-5. CC-C». mK©^±*^A (CE-1010: *^A 

SatiQnu : a8l±^«S7q) %fiJffll/rsaS±*^Aix) 

*fPJ«L. m»©r£t4^*^A (Carboxen 1016) *r§ 

[0 04 1 ] a3{C7n-rj:^cc. *-r. sai±*7Aio 

iffittll*^A20<!:*^-r4. ^>C{C. Sa[±*^Al0 
«:]»»8mL«:^l)ni/T:i5»ra&gL/r. 86K^±®16 
*JgR553«4. c©i^. Sath^r^AioccJtWSiaT 
C>S9^±J3©«TSe(c»iSSIASiiI^U^j:C»©-C. ]^ 
±* -7 Aiof«g©SgE±)aTSI5«S6K*«!iS© * S^S. 
C©iei!^£i|^1i-r(C^o/c7|^^SS%±B'grSme(4c 



15 



10 



[0042] ;x{c, :$imm<omj&mi}'yA^^Lxif 
H4«:^-rJ:^{c. *^ATSU3{P6fiittfi(*ai8. «it 

(Carbcxen 1016) 10t1fiS^VXfih'3^WR<O^ 

-^+^='»S^*ffflB5«!ia*^AK> rv--^+-9->lChiL«r 

AioJCi' *yjU®l4©±!!p6 3''<:*-+-»3S^W«^ 
«f«WiJnL4^Jn u . i;> o a y 5» >j5t«siiiL4ai»n 
L/. is^rajjta-rs. sgi±*^AioK:->y*-y 

JUJll4Cr>±A>?>n-'^+-t>->10mL?:aij!)nO. 3 6K:n-'^+ 
^lyti^i^UXlMifZybOm^m (2:1) 30mL*»-r. 
C^Ur. tt»«TliS::^4>©j«ai!g)«:]lgfch*7AicrtCD 
u 'J tf y;u®i4. «ftK^±@i6RCJfei4fif*Jiistc« 

WSi+'S. rSft^*^A204Sgfcb/7^AiCD!P6 

ioocDas!>&i50©;i/r -nr y ^» i50«:i!{ ») w -5. 
s«ii^«'>;^f^Aioo*<'ptt$-a-T. mmni:iaifii^><Dm 

( hJUx» «:^i»ei30*/M.-CSJa»'gl40{C^iffi3 

■a-, tiswizo (75-c) rtaj-ciijiwewcrt*^ ( h^i/ 

> (*^5o'C) iL, c©iah;i'X>*;ur-pr5^>^i' 
i50?r/M^-c. r£ttg5*5A20«ce*J&br. rmm^^ * 
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* A2o*»6y-f:i-+i/>a^#fK:«-rs»»«fsm*«ia 

[0043] «T. HiSfi^tc J: »3 . *||?§4:MtcS(*W 
[0044] 

opQ-TBi/afo&mum*^^. ^miSKmrnrntams (ase 

300 : ^rfflOT, l9rC-C2000psi© 

ffi*€:l5^H#ASXg42|5Ii^»)JIL. S30g©JgM 

Ki^*aai/-c. Hiux^ioomLgsoffliisasESfBs 

^^mxonL<Di^mmm±t}7j* msh^ ■. ce-ioio (i 



20 



« 1 {c^r-r^-r5SK?:as»nL-c*^H^cDSStt*^ A 

*SStiL. <IS) =£iiAL//c. 

[0045] 
[^1] 





IQmL 


SniL 


6eiiL 


4mL 


2mL 


OmL 






20 JUL 


30ml 


soml 


SOUL 


lOOuL 



[00461 Sj«Ufc^±*^ A{C. rt«»<gJ» (" 
{i'-/* + '»S$W±«30g*.St,>«60q4iSSSE£ES 

mmmmm (ase3oo: a^-r**i'>^tt«) *m>-ch;i' 

^mxmmmin-:) /c^. PolansQ ( > h v 

[ 0 0 4 7 ] la 6 {c. «SKastt]Sitessi®^i±* ? 

Ai<DM{SS4S^^. a^W^«tJ<iM«J}|i«J«ilKiSlK 40 

a 2 mmmjnm<omitiz»f>mmo&mm:i 



iSK^jjna*iiomL (ei9i±*^A©«EK«^g!fi 

O1005S) <D1S^«:«. «gK*i^^tcSSL±a*jljaL-C 
^U:*-5ATa5tC*-caU-Ct,»^>Ci3!)it>*>S, Ctl 

[0048] m8mmm.(omitic^'im[m.<o^<D^{t 

*3IS K0101-10.11CSe->-Cfea[*»l5£Lfc. ie**«2 

[0049] 
[«2] 





0 


2 


4 


6 


8 


10 






2D 


20 


10 


5 


7 




100 


108 


102 


95 


83 


81 



2) EsiiRip», «»fii^fcasjta<ott«<oiHi4z**ioo»gtUT*a^tf-rji^'r, 



[0 0 5 0] «23&56. iEM8S»0«Orau5pe>anL K:j£DrS?f4S!<D«fe:im< itc 0 . fi5K8Sfln«^lcmL 



ao) 
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[005 1 ] J|^±<D||||;6mJ: 0 . ^9thJI(C3im« 

ii^tcii, 6tnL<fc 0 fc^ < lOmLJ: »3 fcii»5:l>S©«KK«r 
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10 0 5 2] jis6«^ 1 vmmLfcim±:^^j^<Dmsim 
m±m (mwrnnm : *^Aff^ga©8ox) ©±«:. 

rtS!SE!BJS?r2~4n(^*0L/cy^5|-+J^>©ll«*4 

•Y * + >SSW±9( 30q* S t » K60g?rigSii^)I]^!a 
Uilg (ASE300: i'XttSI) *fflt»-Ch^l'X> 

amu/cfe©) «e«5jST-ca- Fo. 04«:7n-rB!rffi 
a*?fi\ i'y*y;uastti«©^^fcK:#^5»4ffi©fe© 
^{fc^Dis Koioi-io.itcseoraa^sj^o*:. nis* 

^3«:^-r, 

[0053] 

cas] 





2g 


4g 


6s 


€^ 


2 


2 


4 



[0054] etatc J: 0 . y *y;i/asttia*i2qoia^ 
m<Dms *Jiijpr 4©-c, s5mj!>J-> tiyjimormm 

[0055] c<Dmmm^j:i o . «}^sfiioiiiL©s9i± 
mL) 5ti^©aa5^';*y;i'89Jnatt. 2<j~4rfc* 



20 [0056] W.-\SS-Ki PCDO/Fs standard mixture (We 
llington Laboratories, Ontario, Canada) 

fv-^+-9->10mL-Ci5fe^L<. ««»l«f4UnL?:^»nL/cf^l5 
^IfflflcaU. ^>C«:n-'s^'-y->lOniL*gBttIL. ttt^'Tn-'v 
+1^>-s;5'aay if > (2:1) SOmL^rSSL/r^aS'tf 
/cjffi«rP0laris qraiML.. d'n v h i/"5A±©Mafii 
C©fflaffl%0JR*lOO%iUA:. ij^tc. SSK 

30 «i»*asfln©ti^iiii8lfiiiitlW-5C<!:{cj:o 

[0 057] 
[«4] 



S4 : waaimm!JmKi!z»'^wm<rymc 





IQmL 


SmL 


6niL 


4iiiL 


2inL 


QmL 




81% 


83% 


95% 


102% 


108% 


100% 



[0 05 8] |g4:A>e>. i3'7UW^9.VML<i:^k±.*> 
[0059] ^cr. iiS;ii«$ijaiL. ^^r+^SCfitlSt* 



★ Sli-SCiT^f *'J>y*ttl*lJl/. 0iR^%|fiI±3i± 

40 ssMissi'^yfc. 

[0060] TiB^5 (Ctt-T i <; *y;u«r]^± 
JB©±{CBlH3ii/t«mi. ±^©SiliS!^»Da©^{bK: 
^^IiIiR^©^<b4S'JSUfcti^il3ISKtfc^ lelJR* 
^^A/t. ie«*«5{C^^. 
[006 1] 
[«5] 



S5 : ->'j3!iy;vji«Jig«»5K:-»*«aj|i 







2C 


4« 












83% 


112% 


112% 
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[0082] ^5*ie». mwmi±m<D±^mK.iy'}i3 
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20 

*ll*fi0IIl ■Cfflt»fcrffJRCDa9tt*7A (afp1,« : CE-lOl 
0 (lOmLgfi) . Wtfm^^ : Variaritt^ aS[±7q) 

[0083] SI«Lfc*l%?^©S8fct*^ A©S^CC. 

*^Bj(Dffii4^* 5 A i L-c©«}tt4wr s mjE©ffii4 

1^*— h 'J (Carboxen lJ016:Si(jna-Aldrict^) ) 

10 =&sgss-e/c«>©**^?i3©s(r*aa*5Atu. s^*© 
^•rfflt»6nrc>ei|jis©ffitte^*- h y (carb 

oxen 1000:Siqma-^1drichK) €rSc^3-<i'fc€>©**fM 
Mteffi* 5 A i L//C. C C r ffllifcffittl^* - h y 
*5A«. »,>-rtl*>i'^7T-< h*-!P>%200nK^9l 
l/fc*- h y i^SSlnL©ffittl^*- h y y 

*). w«©«jtt©tBa*«6cc^-r. 

[0084] 
[^6] 









BET ^ST 




« K 










am 


CarboxExi 
1000 


a44 


ai6 


025 


1200 


6CVS0 


177-250 


0.48 


Cubono 
1016 




034 




75 


60^0 


177-250 


0^2 



[0 06 5] *^qgSC>'*tMO|irteS:^^ ACC. hJbx 

^>S^SSffi (2:1) 30mL"Ci5fe^OA: (i!fe?R) , — 30 
c^r. n-'^+if> : t/^nny ^>^l^«g?K (3: 1) 30 
«e (1: 1) 30mLri5fe^L/c (i5fe») o 

^7 *ia^+(oy-f5r4^v'>«<oigiR* 



t 0 0 6 7 ] H7 Ca)«. 

4llJU^<D^*^n-ro T4-P5CD0/F«4ffi[^{tS 

*H»CDa:/^:^-PCB. Mono-orttio PC«*:t;^ hfiCC 
[006 8] 





#19^ 




99%@4S((Ci£^ 
S (mL) 




60idL^ 


90ixiLl&(ia 


120mLl&;bD 




T4-P5CDIMP 


0 


99 


<1 


<1 


60 


H6CDD/F 


0 


99 


<1 


<1 


60 


H7-08CDD/F 


0 


99 


<1 


<1 


60 


P9 


T4-P5CDEVF 


0 


81 


5 


3 


250 


H6CDD/P 


0 


73 


6 


4 


350 


H7-08CDDyP 


0 


69 


7 


4 


350 



[0 08 9] ia7SOf^7*i6, :*:^?«©B5ftia*7 A ShJUx>aSttI««60niLr*-5©K:MU-C> S^fliM^iS 
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[0070] 

to 0 7 1 ] :^mm<oif^:i-'^iy>m^mmmmiki3'7 
[ 0 0 7 2 1 */c. *i6?a©y-f :r+s'>a$w«^«f 

£m©Bir«ftS*^A?rra(,>^.tUtoS:^«(CJ:n«. 31S 

ttft{cJi*L.t:fc^t?*S*»6. y-f:<-+i/>»©»Hl 30 
iffii!iXg4j«ii>Si*SCi*i-C€f. #f^K:fiJia©*'*> 
4 5^ *+e^>^«f BU«iffiXg4#f stc)iii*ia-c%7 * 
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CiaM©ISm^cSil«] 

[HI ] MS K03lacl^99)CCJ:*^^-^3^+i'> 

S^*«rfflS!r«ra©7 ci - ^ ♦ - h -C* 

[02] ia2«. ^js^awy-f^+i^^a^^wfflMftia 
(03] ia3». *^w©5''f*+i'>JH»*fiir«Hi* 

5 A©Pjl!^©7 P - 5^ + - h .5.= 

[04] 04tt. *»W©:S^'-^;^+^x>|H^«ffflm^S 
:^©7 a - 5^ 1- - h -c* -5, 

[05] 05». **W©a'-f*+i'>S#«»^*fi* 

f4©«tr*&a*^A*fflt»-c. ;Sf-^5f+'»s»*fHuMa 

[06] 0e». *:^w©5<''r++i^>S:»WfflHtr*!ia 
A«:ffli,>4^±*-7 A'^©i^ >; *-yjui^jJns©^ 

[07] 07(a)«. *^?g©B>r^ffi*7ACCj:SlHUR 
*©^*/T^ 0.07 Qo)itMmmfl!M*> ^ Ate J: 

10: eigi±*^A 
14: i^y*y;u® 
i£:ieii3isi±a 

20: jgtt^*5A 

llo:^« 

120 : MS4f 

l30:i3»W 

132 : Xtr^y •» 

140 : SJ^'S 

150: -»UT-Pr4'^:/* 




CE-1010 t Caitoxan 1016 i 



CE-1010 



10 



[03] 
IRK 8raL %iSi1a UT 



1 1 1 ! I : ( 

[V20 





(13) 

mi] 



^2003-344378 



I 



1 



J 



i 




#192003-34437 8 



m4] 




Cait>oxen 1016 

i£d^(cuT sus ^mmizm 



imL icmiz^^Q 

Q^^>fKm SmL 4:milOft 





n-'N'^^t^-V tOmL fC«# 2 : 1 
30mL «5kUTiftttr« 



10' 



It! ilL 



!^200 3-34437 8 



me] 




B 6 . > ij fy^/l>mili^a-7 h^7 A (H6CDD) lC^iL«i&« 



2003-344378 



[07] 



120% 




TM^SOXyF 
HBCDOfF 
^~H7.08CD[VF 
nofvoftho PCB 
moncMxtho PCB 



B7a :^%qil^njeiaA7AlCJ:«PCDD^&C^PCB^iaiR9^ 



120% 
100% 

, 80% 

I 

r 60% 

' 40% 
20% 
0% 









In 


T4-P5CDP/F 
.B— HGCDDyP 
— ^H7-08CDD/F 
i non-ortho PCB 
MC monfr^tho PCB 


JM. 1 — 


. ^dr , i , , , . 



4 



f ^ <^ ^ ^ ^ ^ ^ 



(51)Int.Cl / 
BO 1 J 
GO 1 N 



20/28 

30/04 
30/48 



F I 

B 0 1 J 20/28 
GO 1 N 1/10 
30/04 
30/48 



z 

A 
P 
C 
G 
J 



(17) 



«FPa 2003-344378 



// G 0 1 N 30/26 
30/72 



30/26 
30/72 



K 
Y 
A 
A 



F ^ - A (#^) 2G052 AA20 ABU AC03 AD14 AD26 



AD46 EBll EDOl ED07 EDU 

FC06 FCLl FD09 GA24 GA27 

HQS 3A07 
4D017 AAOl BA04 CA03 CA05 CA06 

CBOl DA02 EAOl EBOl 
4C066 AA05B AA22B AA70B BA23 

BA25 DA08 FA12 
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